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U.3  NORMAL  FORCE 

1».3.1  Basic  Airload 

The  basic  captive  store  airload  is  that  airload  generated 
by  a zero-yaw  pitch  excursion  of  the  parent  aircraft. 

^•3.1.1  Slope  Prediction 

The  prediction  of  captive  normal  force  as  a function 

of  angle  of  attack, is  divided  into  two  sections,  fuselage 
centerline  store  configurations  and  wing- mounted  store  configurations. 
The  technique  presented  in  this  section  predicts  the  normal  force 
slope,  at  M = 0.5* 

FllRRIJ^OE  CENTERLINE- MOUNTED  STORES 

MER  STATIONS  1-6  (MSl-6): 


'NF\ 

, q/a 
FRED 
MSl-6 


“ ^N  W = 
£ 

MSl-6 


where: 


ot. 


- Vuiiation  of  C„  as  a function  of  store 
N 


diameter,  ' ■■■  . 
deg 

MER  STA  1 - Figure  537 
MER  STA  2 - Figure  537 
MER  STA  3 - Fig\ire  538 
MER  STA  U - Fig\ure  538 
MER  STA  5 - Figure  538 
MER  STA  6 - Figure  538 

Spgp  - store  reference  area,"^’  ',  ft^. 


I 


1 


1 


WING- MOUNTED  STORES 


f-fER  STATIONS  1 and  2 (MSI, 2); 


{-) 

' q /a 


PRED 
MSI,  2 


(t). 


vhere : 


- Initial  normal  force  slope  prediction, 

q /a 


ISO  ft^ 


•,  see  Subsection  2.3-2, 


- Incremental  C^j  due  to  buoyancy  effect  presented 
as  a function  8f  C^cAl'\'  dt' 


MER  STA  1 - Figure  539 
MER  STA  2 - Figure  539 


Correction  factor  based  on  the  distemce  from  the 
wiug  leading  edge  to  the  nose  of  the  store  on  MER 
STATION  2 measured  in  the  wing  plan  view,  divided 

by  the  local  chord,  positive.  Figure  5*^0. 


Store  total  plan  projected  eu-ea,  in^., 
defined  in  Subsection  2.2.2. 


cos  A 


K,  - Aircraft  wing  sweep  correction  factor,  “ \ro 

MER  STATIONS  3 and  6 (MS3.6); 

if)  a " (^)a 


NF 

i /ct 
ISO 

“''N  ' 

a 

f '*ol 

MSS 

MS2 

MS6 

Sni!^  - I- jra..  ^ » .mVf 


Il'i  I i I I I I Ml  I I II  I till  I I I lb I I I ■ III  II 


Kn  ~ Defined  under  MSI,  2 above, 

C„r.\  q /a 


ft^ 

deg 


- Incremental  presented  as  a function  of 

^LOCAL'^A^'  X7“‘ 

MER  STA  3 - Figure  5I4I 
MER  STA  6 - Figure  5i^2 


KonATT?  “ Defined  in  Section  IV  , ft^. 


- Defined  under  MSI,  2 above 


MER  STATION  k (MSl» ) : 


(”  )a  ' ( q )a  * ( K.'')''sC*LE^\'’'a, 

"L  V 


where: 


/NF\ 
r\  q/a 


- Defined  under  MSI,  2 above. 


- Incremental  presented  as  a function  of 

'^LOoa\'  afer’ 


Kor-ATt?  ” Defined  in  Section  IV  , ft^. 


I-IER  STATION  5 (MS5): 


where: 


{fi 

™f  MSI  Ss5  = 

Mbp 

K.p  (~)  - Defined  xinder  MSI,  2 above,  * 

^wtr'  q /a  aeg 


AC„  K.  ^ - Incremental  C presented  as  a function  of 

“a  ^2  ,a 


'^LOCAL'^^Ag’  deg  ’ 5>tl. 


Kf.r>ATT7  “ Defined  in  Section  IV,  ft^. 

SCALEj^ 


- Defined  under  MSI,  2 above 


A nxinericol  example  illustrating  a similar  calculation 
procedure  is  presented  in  Subsection  t. 1.1.1, 


rwtliiAfcV'lMMr  uiiuurkrlA 


lt.3.1*2  Slope  Mach  Nuaiber  Correction 

(nf\ 

'between 

W = 0.5  and  1.6,  use  the  following  relationsh‘'p. 

m = (m  + 

V q /a  \ q /a  ' q /cx 


where: 


, q /a  \ q /a 
M=x  PRED 


(^)a  ” force  slope  predicted  at  M ® 0.5« 


- 


Increment  in  normal  force  slope  at  M * x. 


FUSELAGE  CEHTERLINE-MQUMTED  STORES 


MER  STATIONS  1-6  (MSl-6): 


where: 


(2£)  * AC. 

' q /Og  \ q /ttg 

M=x  PRED 

MSI-6 


\ SCALE^F 

MSl-6 


/NF\ 

\q  /a. 


- 'V€LLue  predicted  at  M = 0.5  from  Subsection 
ft* 


- Incremental  presented  as  a function  of 

Mach  number,  ■J’’  •••' 
deg 

MER  STA  1 - Figure  5>+U 
HER  STA  2 - Figure  5*tU 
MER  STA  3 - Figure 
MER  STA  1+  - Figure  5hU 
MER  STA  5 - Figure  54U 
MER  STA  6 - Figure  5**‘» 


- Defined  in  Section  IV»  ft^. 

WING- MOUNTED  STORES 

A generalized  curve  depicting  the  normal  force  slope 
variation  with  Mach  number  is  shown  in  Figure  7>h3,; 


‘^SCiLEjp 


Figure  543.  Normal  Force  Slope  - Generalized  Mach  Number  Variation 


The  slope  variation  with  Mach  niuaber  has  been  approximated 
by  a sex'ies  of  linear  segments  with  break  points  occurring  at 
Mach  numbers  defined  by  M^,  M^,  and  M^.  The  variation  of  the 

Mach  break  points  is  presented  in  Figure  5^i5>  5^6,  and  5^7  for  each 
of  the  sir  ^^ER  stations  as  a function  of  ’ ^0 

Mach  number  where  the  slope  initially  deviates  from  the  slope 
predicted  at  M = C.5*  Equations  have  been  developed  to  predict 
the  delta  (incremental)  slope  change  from  that  predicted  at  M = 0.5 
for  each  of  the  remaining  Mach  break  points  (M^,  etc.) 
for  each  of  the  six  MER  stations.  These  equations  are  presented 
below. 


. ,**?»❖  - 
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BREAK  1 (1): 

MER  STATIONS  1,  2,  3 and  5 (MSI, 2, 3, 5): 


MSI, 2, 3, 5 


MS1,2,3,5 


iw/a 

1 

INTF 

MSI, 2, 3, 5 


where : 

AC„  - Incremental  C„  at  M-M^  firesented  as  e function  of 

N N 1 

a 

^LOCAl/%2*  der  * 

MER  STA  1 - Figure  5*^8 
MER  STA  2 - Figure  5><8 
MER  STA  3 - Figure  5U9 
MER  STA  5 - Figure  5U9 


AC„  - Incremental  C,,  due  to  the  interference 
"a,  “ 

INTF  effect  of  the  fuselage  for  high  wing  aircraft, 

_1 

deg 

MER  STA  1 - Figure  550 
MER  STA  2 - Figure  550 
MER  STA  3 - Figure  550 
MF»  STA  5 “ Figure  550 


- Defined  in  Section  IV  , ft^. 

COB  A 

- Wing  sweep  correction  factor,  , where 

A is  the  q,uer-tar- chord  sweep  angle  of  the 
aircraft  wing. 


■^OALE^^ 
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MER  STATIONS  h and  6 (MS4,6): 


where : 


M) 

\ q /a^ 


MS1+,6 


= ^scale^f\ 

MSli,6 


AC„  - Incremental  C.,  at  M=M,  presented  as  a function  of 

N 1 

^LOCAL^^Ag’  deg. 

MER  STA  U - Figure  551 
MER  STA  6 - Figure  551 


K, 


SCALEjjp 


- Defined  in  Section  IV,  ft‘ 


K.  - Defined  above. 

^2 


Break  2 (M^ ) : 

MER  STATIONS  1,  2,  3»  and  5 (liSl,  2.  3,  5): 


/NF\ 

\ q ) a. 


= [AC, 


+ AC. 


a, 


MSI, 2, 3, 5 


MSI, 2, 3, 5 


2 

INTF 

MSI, 2, 3, 5 


Where : 


AC. 


K 

a. 


X 

- Defined  the  same  as  in  Break  1 , T~”  * 

deg 

MER  STA  i - Figure  552 
MER  STA  2 - Figure  552 
MER  STA  2 - Figure  553 
MJim  STA  5 - Figure  553 
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■ . . -.A  ^ 


‘ ’ ’ ' " ' ' r^ 


AC„  - Defined  the  same  as  in  Break  1,  r— ■ 

N^  deg 

MER  STA  1 - Figure  55»» 

MER  STA  2 - Figure  554 

MER  STA  3 - Figure  554 

MER  STA  4 - Figure  554 


KeoAT-P  ~ Defined  in  Section  IV,  ft*. 
scadEnp 


“ Defined  in  Break  1. 


MER  STATIONS  4 and  6 (MS4,6)i 


where: 


H%  -S  ' 

MSU.6 


AC-,  - Defined  the  same  as  in  Break  1,  r— ’ 

deg 

“2  MER  STA  4 - Figure  555 
MER  STA  6 - Figure  555 
^SCALE  ” Defined  in  Section  IV  , ft* . 


K.  - Defined  in  Break  1 


Break  3 (M^) : 


MER  STATIONS  1,  2,  3,  and  5 (MSI,  2,  3,  5): 


K.  - Defined  in  Break  1 

i<15S  STATIONS  4 and  6 (MS4,6): 


'k  Lroak  3 


/NF\ 

7’c  cocputel — ) at  M = x,  first  determine  from  Figures  5^5  > 
\ / ct 

or  wnich  Mach  number  break  points  M = x occurs, 

net  ...  be  the  lower  Mach  break  and  be  the  higher  Mach  break. 

]aHv  HJL 

Compute  at  M = X from  the  expression  below. 


/NF\ 

If  X i M-,  |~)  will  "be  the  value  obtained  in  Subsection 
0 \ q /a 

M*x 

U.3.1-1  (the  initial  term  in  the  above  equation). 


A numerical  example  illustrating  the  application  of  the 
above  equation  is  presented  in  Subsection  4. 1.1. 2. 
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;‘l?.ge  Interference  Correction  at  Mach 
' • j2,3  and  V 


Figure  553.  Normal  Force  Slope  - Incremental  Coefficient  at  Mach  Break  2 
for  I4ER  Stations  3 and  5 
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(a)  MER  STA  3 


■ ‘— '**— tiSiiT 
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b)  MER  STA  5 


Figure  557 ■ 


Normal  Force  siope  - Incremental  Coefficient  at  Mach  Break  j 
for  MER  Stations  3 and  5 


I. 


'■k 

fj 

I 

i 


MER  STATIONS  3,  5»  and  6 (MS3-6) 

{ 


®u 


PRED„ 


fi 

MS3-6 


MS3-6 


where : 


C„  - Variation  of  C„  as  a function  of  store 

Vo^  „ ^ Vo 

g diameter. 

MER  STA  3 - Figure  559 
MER  STA  4 - Figure  559 
MER  STA  5 - Figure  559 
I’IER  STA  6 - Figure  559 


ITd* 

Spgp  - Store  reference  area,  ft*. 
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; m 


■a 


■ 1 

* I 

.•3 

• * 

, ~2 


i 

■’I 

1 
i 


ij 

1 i 


WING-MOUNTEL  STORES 


where 


(fLo  i‘ 


FRED 

MSI-6 


a=0 

MSl-6 


3: 

c 

msi-6 


+ AC„  ] K. 

\*0  ' ^2 
INTF 
MSl-6 


“ Variation  of  C, 


^local'^V 


as  a function  of 


MER  STA  1 - Figure  560 
1-lER  STA  2 - Figure  560 
JiER  STA  3 - Figure  566 
liER  STA  It  - Figure  563 
I^ER  STA  5 - Figure  566 
1-IER  STA  6 - Figure  563 


- Incremental  C„  ■ hased  on  the  distance  from 

Vo 

the  wing  leading  edge  to  the  nose  of  the 
store  on  I4ER  STATION  2 meas’jred  in  the  wing 
plan  view  divided  by  the  local  chord, 
positive. 

MER  STA  1 - Figure  56l 
MER  STA  2 - Figure  56l 
MER  STA  3 - Figure  56? 

MER  STA  4 - Figure  564 
MER  STA  5 - Figure  56T 
MER  STA  6 - Figure  56ii 


Incremental  C„  due  to  the  interference 
“a=0 

effect  of  the  fuselage  for  high  wing  aircraft. 

MER  STA  1 - Figure  562 

:^ER  STA  2 - Figure  562 

MER  STA  3 - Figure  568 

.■JiR  STA  « - Figure  565 


i*SMi:iiSi*a‘;featesKs4jMasg^ 


MER  STA  5 “ Figure  568 
ME®  STA  6 - Figure  565 

- Defined  in  Section  IV  , ft^. 


COS  A 

VJing  sveep  correction  factor,  "’  ■ vvo  , 

COS  p 

where  A is  the  quarte”  chord  sweep  angle  of 
the  aircraft  wing. 


A numerical  exsimple  illustrating  the  calculation  procedure 
is  presented  in  Subsection  U. 1.1,3. 


r - 


U.3.I.U  Intercept  Mach  Humber  Correction 

(NF  \ 
*a*/a~0  * 

between  M = 0.5  and  1.6,  use  the  following  relationship. 


(NF)  ,.(NF\  ^ ,/m 

' q /a=0  \ q /a=0  q / Ci=0 

M=x  PRED  M=x 


where: 


/NF\ 

- Normal  force  intercept  predicted  at  M = O.p. 


a(~)^_0  •-  Increment  in  normal  force  intercept  at  M = x. 


FUSELAGE  CENTERLINE-MOUNTED  STORES 


MER  STATIONS  1-6  (MSl-6): 


(NF)  - (NF) 

\ q /a=0g  ' \ q /a=0g 

M=x  PP.ED 


MSl-6 


L 

MSI-6 


where: 


/NF\ 

l~“)  ^ - Value  predicted  at  M =0.5  from  Subsection 

\ q fa=0 

u. 3.1.3,  ft^. 

PRED 


- Incremental  n presented  as  a function 
”a=0 


of  Mach  number. 

MER  STA  1 - Figure  570 
MER  STA  2 - Fig\ire  570 
MER  DTA  3 - Figure  570 
MER  STA  U - Figure  570 
I4ER  STA  5 - Figure  570 
MER  STA  6 - Figure  570 


The  intercept  variation  With  Mach  number  has  been  approx- 
imated by  a series  of  linear  segmenta  with  break  points  occurring 
at  Mach  numbers  defined  by  M^,  Mg,  and  The  vai’iation  of 

the  Mach  break  points  is  presented  in  Figures  571,  572> and  573  for 
each  of  the  six  MER  stations  as  a function  of  ^lqcal^^  ‘ % 

the  Mach  number  where  the  intercept  initially  deviates  from  the 
intercept  predicted  at  M = 0.5-  Equations  have  been  developed 
to  predict  the  delta  (incremental)  intercept  change  from  that 
predicted  at  M = 0.5  for  each  of  the  remaining  Mach  break  points 
(M^,  Mg,  etc.)  for  each  of  the  six  MER  stations.  Theoe  equations 
are  presented  below. 
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'i  t 


I- 


BREAK  1 (M^ ) : 

MER  STATIONS  1,  2,  3»  and  5 (MSI, 2, 3, 5): 

“ [AC,, 


where : 


<fU 


N 


+ AC, 


ct»0. 


a*0. 


MSI, 2, 3, 5 


J‘'scAU;^\ 


MSI, 2, 3, 5 


1T?2.3,: 


AC, 


a=0. 


- Incremental  C 


^LOCkL^h^ 


aL  M=M  presented  as  a function  of 
"ct=0  ^ 


MER  STA 

1 - Figure 

57»* 

MER  STA 

2 - Figure 

57»* 

MER  STA 

3 - Figure 

575 

MER  STA 

5 - Figure 

575 

V. 

I-  ' 
is-  , 

1 

k 

'•  i 


fV 

pjk, 

fc’**  ^ 


i-i 


1: 


AC 


N 


a=0. 


- Incremental  C, 


due  to  the  interference 


a=0 


INTF  ■’'^®  fuselage  for  high  wing  aircraft. 

MER  STA  1 - Figure  5T6 
MER  STA  2 - Figure  5T6 
MER  STA  3 - Figure  576 
MER  STA  5 - Figure  576 


K, 


SCALEjjp 


K, 


- Defined  in  Section  IV,  ft' 


COS  A 

Wing  sweep  correction  factor,  ' '"VJg,  where 

cos  w? 

A is  the  quarter-chord  sweep  angle  of  the 
aircraft  wing. 


^*  » ■5-  '^  V 


MER  STATIONS  U and  6 (MS4,6): 


vhere: 


■'¥k  -K,.,  • 

“'‘•^  iisk,6 


“c 

MSh,6 


'1 

BJTF 

MSU,6 


SCALEjjp' 


- Incremental  at  M=M^  presented  as  a function 

‘ a=0 

^LOCAL^Ag* 

MER  STA  U - Figure  5TT 
MER  STA  6 - Figure  577 

- Incremental  C„  based  on  the  distance 

a=0 

Z-_  from  the  wing  leading  edge  to  the  nose  of  the 

iifip 

store  on  MER  STATION  2 measured  in  a wing 
plan  view  divided  by  the  local  wing  chord* 
positive. 

MER  STA  1*  - Figure  578 
MER  STA  6 - Figure  578 


- Incremental  C„  due  to  the  interference 
ot=0 

effect  of  the  fuselage  for  high  wing  aircraft. 
MER  STA  U - Figure  579 
I-n<:R  STA  6 - Figure  579 


Break  2 (M^): 


MER  STATIONS  : and  2 (MSi,2): 


2 

MSI,  2 


"2 

INTF 
MSI,  2 


K, 


:.7XXST:::s^ 


...  , 


. v_  ' *«.i*  ' % -« 

.-.J  ..Lx 


AC, 


a=0. 


- Defined  the  same  as  in  Break  1. 
HER  STA  1 - Figure  580 
MER  STA  2 - Figure  580 


AC, 


a»0 


2 

INTF 


-Defined  th“  same  as  in  Break  1. 
MER  STA  1 - Figure  581 
MER  STA  2 - Figure  58l 


^SCALEj^  - Defined  in  Section  IV,  ft*. 


K. 


- Defined  in  Break  1 


MER  STATIONS  3 and  5 (MS3,5): 


>1  /a»0. 


MS3,5 


= AC  K. 

Voj  h 

MS3.5 


where: 


ACjg  - Defined  the  same  as  in  Break  1. 
“’*°2  MER  STA  3 - Figure  582 
MER  STA  5 - Figure  582 


^cPAic  - Defined  in  Section  IV,  ft*. 

SCALEj^p 


- Defined  in  Break  1 


MER  STATIONS  !t  and  E (MSlv,6): 


where : 


2 ' “a=0.  a*0 

MSU,6  *'; 


'1^““°2  ' W Vo„  Vo.  I 


C 

MSli,6 


'2 

INTF 

MSU,6 


'^CALEj/a, 


“ Incremental  C^  at  M=M^  presented  as  a function  of 


^LOCAL'^^A^* 


MER  STA  U - Figure  583 
MEH  STA  6 - Figure  583 


AC„  - Incremental  C based  on  the  distance  from 

0=0^  Vo 

the  wing  leading  edge  to  the  nose  of  the 
~g~  - store  on  MER  STATION  2 measui'ed  in  a wing 


plan  view  diviaed  by  the  local  wing  chord, 


positive. 


14ER  STA  U - Figure  581* 
{vIER  STA  6 - Figure  581* 


AC.,  - Incremental  C„  due  to  the  interference 

“0=02  Vo 

effect  of  the  fuselage  for  high  wing  aircraft. 


MER  STA  ^ - Figure  585 
MER  STA  6 - Figure  585 


- Defined  in  Section  IV  , ft' 

SCALr.j^,p 


Defined  above  in  Break  1« 


■ .-a*taa.g5. 


{ 


Break  3 (M^)! 


M 


MER  STATIONS  1,2,3  and  5 (MSI, 2, 3, 5): 


a 


JK) 

^\  q /a=0- 


AC, 


'N 


MSI, 2, 3, 5 


K-»0^ 


SCALEjjp' 


K. 


a 


MSI, 2, 3, 5 


where: 


AC, 


- Incremental  C. 


' a»0- 


„ at  M“M_  presented  as  a function  of 
“a=0  ^ 


m 


^LOCAL^A  MSI, 2 and  as  a fxmction  of  ri  for  MS3,5. 


■<§ 


MER  STA  1,2  - Figure  586 
MER  STA  3,5  - Figure  587 


K. 


SCALE, 


- Defined  in  Section  IV,  ft^. 


NF 


K, 


- Defined  in  Break  1. 


MER  STATION  I*  (MSU): 


\ q /aaO^ 

MSU 


(AC 


N, 


+ AC, 


Cl«0 


3 

MSl* 


a-0. 


+ AC  ) • 

"0=0^ 


INTF 

MSU 


('^OiLE^-'Aj 


K, 


) 


MRI4 


where: 


AC, 


’a»0. 


- Incremental  C„  . at  M®M,  presented  as  a function  of 

^ /s  ^ 

a=0 


^LOCAJ^A, 


MER  STA  U - Figure  588 


AC, 


- Incremental  C„  based  on  the  distance  from 


’a=»0. 


N, 


o»0 


\e_  ving  leading  edge  to  the  nose  of  the  store 
■■■j'  “ on  MER  STATION  2 measured  in  a wing  plan 

view  divided  by  the  local  wing  chord,  postive. 
MER  STA  1+  - Figure  589. 
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■I 


'3 


•I 


i.1 

; -A 
' ' v* 

'I 


;■  j a 


■ ■'  '•  »■  < » ■ n-i  -w-w— - 


. ■ '■  • r-’i 

%SacVSi^n>r,‘iFynr,  i iF  r .ji,,*,,. 


AC. 


■’a=0 


3 

IITEF 


- Increaaital  C^  due  to  the  interference 
ct«»0 

effect  of  the  fuselage  for  high  wing  aircraft. 
MER  STA  U - Figure  590. 


■^CAI^p 


- Defined  in  Section  IV  , ft*. 


ij<U  . 

a • 

^,3 

i 

hi 


Vhli. 


r '■ 
1^.; 


’t 


- Defined  above  in  Break  1 

2 

MER  STATION  6 (MS6): 

No  break  3 

(NF  \ 

”/a=0  ^ first  determine  from  Figures  571 » 

572,  or  573  between  Mach  number  break  points  M = x occurs. 

Let  Mj^Qy  be  the  lower  Mach  break  and  be  the  higher  Mach  break. 

/NP\ 

Compute at  M a X from  the  expression  below. 


> 


(?:u  ^(fu  * 


M=x 


FRED 


M. 


LOW 


M. 


HI 


- u 

^*L0W 


7 :a 


^NF  \ 

M. , (*~)  will  be  the  value  obtained  in  Subsection 
0 \ q ia-0 


M»x 


L. 3*1.3  (the  initial  term  in  the  above  equation). 


A nvjBc-rica,l  e:<aiaple  illustrating  the  application  of  the 
above  equation  is  presented  in  Subsection  L.1.1,2. 
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t 

i 


• ..JSe't  i«.i#\aswu  wts?* 


mental  Coefficient  at  Mach 

! 6 


Mach  Break  1 for  MER  Stations  4 and  6 

Til 


H.3.2  Increment  ~ Aircraft  Yav 

T'Vij^  ^^^<i  c ■?»■»/>>' ^m£k»A+ o 1 riA'T'mPi  1 Pr\\*r\  ^ .4»%^  ^ >%  4 'v« 

— • a ^ V — jw  --  -»  « -w  a-  w W ^ -w  %•••««««  4 »»  ■%•«  V/W  t*  ^ X V^  L C«  L W 

yaw  is  obtained  as  the  difference  between  the  yawed  pitch  polar  and  the 
zero-yaw  pitch  polar  data  as  outlined  in  Section  III . The  incremental 

/nf\  /NF\ 

normal  force  slope,  M- — I , and  intercept,  Al — ) thus  obtained  are 

' q /a  \ q /a=0 

linear  with  aircraft  j^aw  angle;  therefore,  the  incremental  slope 

and  intercept  equations  are  derived  and  presented  per  degree  of 

store  yaw  angle,  S.  The  incremental  airloads  duo  to  aircraft  yaw 

are  referenced  to  the  coordinate  system  preserit<'d  in  Subsection  2. 3.1.2. 

To  compute  the  incremental  normal  force  slope,  "the 

following  equation  is  used. 

jm  jm  . e 

\ q /a  ' ^ 


where: 


/NF  \ 

\~q'la.  ~ incremental  normal  force  slope  per  degree  3 as 

^ obtained  by  the  methods  presented  in  the  following 

, . ft^ 
sections,  —"T"  • 


- Store  yaw  angle,  deg,  equal  to  for 

right  wing  store  installation  or  for 

left  wing  store  installations. 


The  equation  and  procedure  for  computing  the  increratntal 
/NF\ 

normal  force  intercept,  aircraft  yaw  is  similar 

to  the  above  presentation  for  incremental  normal  force  slope. 


Ij . 3 • 2 . 1 Slope  Prediction 

The  incremental  normal  force  slope  prediction  is  divided 
into  two  sections,  fuselage  centerline -mounted  stores  and  wing- 
mounted  stores.  The  technique  presented  in  this  Subsection  covers  the 
Mach  number  range  O.5  to  1.6. 


FUSELAGE  CENTERLINE-MOUMTED  STORES 


MER  STATIONS  1-6  (MSI -6); 


where: 


“(““a. 


B, 


AC, 


S 

msi-6 


- Incremental  C^j  presented  as  a function  of 


ot. 


Mach  number,  •r~T 
deg'^ 

MER  STA  1 - Figure  591 
MER  STA  2 - Figure  592 
MER  STA  3 - Figure  591 
MER  STA  4 - Figure  592 
MER  STA  5 - Figure  591 
MER  STA  6 - Figure  592 


Ko/^at-p  " Defined  in  Section  IV  , ft*. 


WING- MOUNTED  STORES 


MER  STATIONS  1,  3,  and  5 (MSI, 3, 5): 


Vq  /ag 

Mbl,3,5 


= ( 


AC 


N 

a. 


SCALEyp 


MSI, 3, 5 


LE. 


where : 


AC, 


a,. 


- Incremental  C^j  per  degree  8 presented  as 

a function  of  wing  spanwise  position  for 

Mao)i  r.'Amher?  O.T,  0.9,  1.05,  1*2,  and  1.6, 

Table  15. 
cee 


122 


.•^ti3S.jrTaiL,  _ 


*>  V vV  ; 


LE. 


AC. 


LE 


A 


Proportioning  factor  'based  on  the  distance 
from  the  wing  leading  edge  to  the  nose  of 
the  store  on  fffiR  STATION  1 measured  in  the 
wing  plan  view  divided  by  the  local  wing 
chord,  positive,  Figure  603. 


Incremental  C^j  per  degree  B based  on 
/C  defined  above  and  presented  as  a 


K, 


SCALEjjp 


function  of  Mach  number, 

MER  STA  1 - Figure  6oU 
HER  STA  3 - Figure  6oli 
MER  STA  5 - Figure  6oU 

- Defined  in  Section  IV 


deg 


MER  STATIONS  2,U,  and  6 (MS2,U,6): 


s(-)  ‘K 

' q /Og  \ N 

MS2,U,6 


a. 


^SCALEjjp 


MS2,4,6 


where: 


AC, 


- Incremental  Cj^  per  degree  B presented  as 

a function  of  wing  spanwise  position  for 
Mach  numbers  O.-T,  0.9»  1»05»  1-2,  and  1.6, 


T~,  Table  i5.. 


deg 


“ Defined  in  Section  IV  , ft^. 


m 


rm 


’ 'I 


1 a 

' *1 

1 ^ 

5 i. 


i 


i I 
> 

i| 


The  variation  of  AC  for  MER  STATIONS  1-6  is  nresented 
W 

at  distinct  Mach  numbers  O.T,  0.9,  1'05,  1.2,  and  1.6.  Table  1‘3 


\i 

ri 


for  each 


r 


ii 


I 


presented  beluw  is  a guide  for  locating  the  curves  for 

“e 

HER  Station  at  the  Mach  nuohers  indicated  above.  For  Mach  numbers 
between  O.5  and  O.T»  the  value  at  M = 0.7  should  be  used  in  the 
computation.  For  Mach  ntimbers  between  0.7  and  1.6  other  than  those 
distinctly  presented,  linear  interpolation  should  be  used  between 
the  appropriate  Mach  numbers  to  obtain  the  required  value  for 
computation. 

TABLE  15.  INCREMENTAL  NORMAL  FORCE  SLOPE  COEFFICIENT  DUE  TO  YAW  - 
FIGURE  LOCATION  GUIDE 


“b 

0.7 

MACH  NUMBER 

0.9  1.05 

1.2 

1.6 

Figure  Numbers 

MER  STA 

1 

593 

595 

597 

599 

601 

MER  STA 

2 

59>» 

596 

598 

600 

602 

MER  STA 

3 

593 

595 

597 

599 

601 

MER  STA 

k 

594 

596 

598 

600 

602 

MER  STA 

5 

.593 

595 

597 

599 

601 

MER  STA 

6 

591* 

596 

598 

600 

602 

72U 


Figure  591*  Incremental  Normal  Force  Slope  Due  to  Yaw  - Coefficient  for 

Stores  Mounted  on  Fuselage  Centerline,  MER  Stations  1,  3,  and  5 


y>- 


1+.3«2.2  Intercept  Prediction 

The  incremental  normal  force  intercept  prediction  is 
divided  into  two  sections,  fuselage  centerline-mounted  stores  and 
wing-mounted  stores.  The  technique  presented  in  this  section  covers 
the  Mach  number  range  0.5  to  1.6. 


FUSELAGE  CEMTERLINE-MOUMTED  STORES 


MER  STATIONS  1-6  (MSl-6); 


Oa=0  ^(\.o  )^scale^f 

B 


MSI-6 


where : 


- Incremental  C.,  presented  as  a function  of 


Mach  number, 


MER  STA  1 - Figure  605 
MER  STA  2 - Figure  6o6 
MER  STA  3 - Figure  605 
MER  STA  U - Figure  6o6 
MER  STA  5 - Figure  605 
MER  STA  6 - Figure  6o6 


Kchatw  ” Defined  in  Section  IV,  ft^. 
SCALEjjf 


WING-MOUNTED  STORES 


MER  STATIONS  1,3,  and  5 (MSI, 3,5): 


-(V 


*h  N )^SCALK 
^LE*  \=0«  ' 


MSI, 3, 5 


MSI, 3, 5 “c 





B 


1^ 


I’ 


where : 


AC. 


a=0, 


- Incremental  Cj^  per  degree  S presented  as  a 


a=0 


function  of  wing  spanwise  position  for  Mach 
numbers  0»Y»  C»9>  l*05t  l«2f  and  ItGy 
Table  l6. 


K 


LE. 

“ 


- Proportioning  factor  based  on  the  distance 
from  the  wing  leading  edge  to  the  nose  of 
the  store  on  MER  STATION  1 measured  in 
the  wing  plan  view  divided  by  the  local 
wing  chord,  positive,  Figure  603, 
Subsection  U. 3.2.1. 


AC., 


a=0. 


- Incremental  C^j  per  degree  3 based  on 


a=0 


LEa  /C  defined  above  and  presented  as  a 

Q -A  1 

function  of  Mach  number,  . ■"  . 

deg 


MER  STA  1 - Figure  6l7 
MER  STA  3 > Figure  6lT 
MER  STA  5 - Figure  6lT 


KorATi'  ” Defined  in  Section  IV,  ft^. 


MER  STATIONS  2,h,  and  6 (MS2,U,6): 


= fAC. 


MS2,4,6 


a=0 


6 


SCALEjjp 


MS2,U,6 


where; 


a=0, 


- Incremental  Cj^  per  degree  B presented 


0=0 


as  a function  of  wing  spanwise  position 
for  Mach  numbers  0.7,  C.9,  1*05,  1«2,  and 


x.o. 


deg 


-,  Table  Ifa. 


7^'C 


^SCALEL  ” Section  IV  , ft*. 


The  variation  of  AC„  for  MER  STATIONS  1-6  is  presented 

Vo^ 


at  distinct  Mach  ntunbers  of  0.7»  0.9»  1.05*  1»2,  and  1.6.  Table  l6 
presented  below  is  a guide  for  locating  the  curves  for  AC„ 


for  each  MER  station  at  the  Mach  numbers  indicated  above.  For  Mach 
nmbers  between  0.5  and  0.7»  the  value  at  M = 0.7  should  be  used 
in  the  computation.  For  Mach  numbers  between  0.7  and  1.6  other 
than  those  distinctly  presented,  linear  interpolation  should  be 
used  between  the  appropriate  Mach  numbers  to  obtain  the  required 
value  for  computation. 


TABLE  16. 


INCREMENTAL  NORMAL  FORCE  INTERCEPT  COEFFICIENT  DUE  TO  YAW 
FIGURE  LOCATION  GUIDE 


“”»e 

0.7 

MACH  NUMBER 
0.9  1.05 

1.2 

1.6 

Figure  Number 

MER  STA 

1 

607 

609 

6ll 

613 

615 

I4ER  STA 

2 

6o8 

610 

612 

6lU 

6l6 

MER  STA 

3 

607 

609 

611 

613 

615 

MER  STA 

k 

608 

610 

612 

6lL 

6l6 

MER  STA 

5 

607 

609 

611 

613 

615 

MER  STA 

6 

608 

610 

612 

6lU 

6l6 

Incremental  Normal  Force  Intercept  Due 
Correction  at  M=0.9  for  MER  Stations  2 
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615.  Increraental  Normal  Force  Intercept  Due  to  Yav  - SpanWiae 
Corr  •iction  at  M=1.6  for  N!ER  Stations  1»3  and  5 


U.3.3  Increment  - Adjacent  Store  Interference 

Methods  to  predict  the  increment  in  captive  store 

/IIF  \ 

normal  force  variation  with  angle  of  attack, 

IKTF 

/hF\ 

the  value  at  a=0,  A( — 1 , for  multiple  carried  stores  are 


presented  within  this  section*  The  basic  prediction  is  made  as  a 
function  of  minimum  store  to  store  separation  distance,  (see  Sub- 

section 3*1*3) , at  discrete  Mach  numbers.  The  data  are  presented 
sepai'ately  for  the  aft  cluster  of  stores  cn  MER  STATIONS  1,3  and  5 
and  the  forward  cluster,  I«1ER  STATIONS  2,4  and  6.  Predictions  are 
also  separately  made  for  inboard-^outboard  interference,  the 
interfering  store  carried  inboard  of  the  subject  captive  store, 
and  outboard-pinboard  interference,  the  interf erring  store  carried 
outboard  of  the  subject  captive  store.  On  the  curves  defining 
the  basic  prediction  ADJ . SHOULDER  refers  to  the  MER  shoulder 
store  adjacent  to  the  interfering  store,  OPPOSITE  SHOULDER  is  the 
MER  shoulder  store  furthest  displaced  laterally  from  the  interfering 
store,  and  G STORE  is  the  MER  centerline  store,  tiER  Station  1 or  I-. 


4,3.3.!  Slope  Prediction 

The  equations  governing  the  prediction  of  incremental 
normal  force  variation  with  angle  of  attack  are  presented  below. 

INTERFERING  STORES  CARRIED  INBOARD 

MER  STATIONS  1,2, 3, 4, 5,  and  6 (MSl-6): 

AT  A GIVEN  MACH  NUMBER: 


4 q )a  ) “SC/UiE^ 

TTfrtlT?  *•* 


INTF 

MSl-6 


I&MDB 

MSl-6 


. - — -- 


where: 


ACjj  - Increnonta],  noi'iaal  force  slope  coefficient  due 

to  inboard  to  outbcaru  interfer  "'nee  as  a function 
TB-K)B  yjj.j-pp»  3^.  see  Table  17. 


rl^cALF  “ Nomal  force  scale  factor,  ft^  , see  Sc-otion  • 
7'fF 


IlfTiiRFLTillld  STORES  CARRIED  OUTBOARD 


HER  STATIOnS  1,2, 3, ^,5,  and  G (MSl-o) 


AT  A GIVEN  MACH  fMiBER: 


JiJTF 

MSI-6 


IKTF 

0B->-IB 

MCI-6 


a 

iriTF 
MSI- 6 


wnere: 


AC„  - Increinental  normal  force  slope  coefficient 

(X 

due  to  outboard  to  inboard  interference  as  a 
0S->-IB  function  of  y ♦deg  ’ Table  If. 


Increment  to  AC^j  as  a function  of  store 

a 

INTF 

OB-'Ib 


nose  s.-raraticn,  (see  Subsev'.t  ion 

iTiri’ 


3*3 '3),  which  is  asjjumed  to  be  negative  wher; 


the  inter feri.ng  store  is  aft  of  the  subject 


captive  store. 


MER  STA  1 - Figure  63!* 
MER  .:TA  C - Figure  633 
ME?  STA  - - Figure  63^* 


MER  STA  f - Figure  63: 


wU*4iWi  ililri  Intfil  Arrfififiniii'iitlS.wfcfik  V **  ''iffirrff*'  i 


MER  STA  5 - Figure  63^ 
^^ER  STA  6 - Figure  633 


Kf^riATT^  ~ Normal  force  scale  factor,  ft^  , see  Section  lY. 


MER  STATIONS  1,2, 3, 4, 5,  and  6 (MSl-6) 


AT  A GIVEN  I4ACH  NUMBER: 


\ q/a 


INTF 

MSl-6 


^INTCg  * ^SLOPEg' 


a 

INTF 

MSl-6 


: 

a a 

INTF  INTF 

IB^OB  OB^-IB 

MSl-6  MSI-6 


SCALEjjp 


vhere : 


- Intercept  for  the  inhoard  - outboard  interference 
combination  correction  for  normal  force  slope, 


-,  Figure  636. 


SLOPE, 


- Slope  for  the  inboard  - outboard  interference 
combination  correction  for  normal  force  slope, 
Figure  635* 

- Previously  defined. 


a 

INTF 

IB-+OB 


•*  Previously  defined. 


a 

IIITF 

OE-^IB 


I !■ 


1 1 


pc 


1 


• { { : I ].  ’ . . J • I i ■ I ♦ I . . . ■ I . . I ■ • I • • J 1 

figure  6l8.  Incremertai  Normax  Force  Slope  Due  to  Interference  - Adjacent 
Shoulder  at  M=0.7 


' fa  .*■  . 
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Figure  625*  Incremental  Ncrraal  Force  Slope  Due  to  Interference  Centerline 
Store  at  M=l*05 


Figure  633.  Incremental  Normal  Force  Slope  Due  to  Interference  - Outboard  to 

Inboard  Interference  Correction  for  the  Forward  Cluster  | 


U. 3*3*2  Intercept  Prediction 

The  equations  governing  the  prediction  of  incremental 
normal  force  at  a=0  are  presented  below. 


INTERFERING  STORES  CARRIED  IMBOABD 


MER  STATIONS  l,2,3,it,5.  and  6 (MSl-6): 


AT  A GIVEN  MACH  NUMBER: 


where: 


a=0 


INTF 

MSI-6 


INTP 

I&K)B 

MSI-6 


“SCALE^J, 


INTF 

I&H)B 


- Incremental  normal  force  intercept 
coefficient  due  to  inboard  to  outboard 
interference  as  a function  of  yjjjipp* 
see  Table  18. 


- Normal  force  scale  factor,  ft^  , see 
Section  IV . 


INTERFERING  STORES  CARRIED  OUTBOARD 


I»IER  STATIONS  1,2, 3, I*, 5,  and  6 (MSl-6)  : 


AT  A GIVEN  MACH  NUliBER: 


A 


(m 

\ q /a=0 


lOTF 

msi-6 


a 

INTF 

0B>IB 

MS1~6 


a=0 


SCALE, 


NF 


INTF 

MSI-6 
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where: 


- Incremental  normal  force  intercept  coefficient 
due  to  outboard  to  inboard  interference  as 


OB^IB  a function  of  yT«mw*  see  Table  l8. 


- Increment  to  dC„  as 
N „ 


' a®0 
INTF 
O&vIB 


a function  of  store  nose  separation, 


(see  Subsection  3.1.3),  which  is  assumed  to  be 
negative  Vhen  the  interfering  store  is  aft  of 
the  subject  captive  store. 

MER  STA  1 - Figure  653 
MER  STA  2 - Figure  652 
MER  STA  3 - Figure  653 
MER  STA  U - Figure  652 
MER  STA  5 - Figure  653 
MER  STA  6 - Figure  652 


Kc,..Ar-ir  “ Nomal  force  scale  factor,  ft^  , see  Section  IV. 


MER  STATIONS  1,2,3,U,5  and  6 (MSl-6): 


AT  A GIVEN  MACH  NUMBER: 


INTF 

MSI-6 


C)„»0  ■ ‘'IBTC/  SlOPE,(2>\.„ 


„ ) 

0=0  ' 


INTF  INTF 

IB+OB  0B+-IB 

MSl-6  MSI-6 


‘SCALEjjp 


INTF 

MS1“6 


wm*’ 


where : 


■IHTC^ 

^SLOPEj_ 


AC. 


a=0 


INTF 

IB+OB 


- Intercept  for  the  inhoeo’d-outboard  interference 
combination  correction  for  normal  force  intercept, 
Figure  655* 

- Slope  for  the  inboard-outboard  interference 
combination  correction  for  normal  force  intercept, 
Figure  65^*. 

- Previoualy  defined. 


AC„  - Previously  defined, 
”c=0 
IHTF 
OB+IB 


A^C„  - Previously  defined. 
INTF 


''SCAI.E^ 


- Normal  force  scale  factor, 


ft^ 


see  Section  IV. 


The  above  equations  define  the  interference  increment 
CELloulation  at  a given  Mach  number.  For  Mach  numbers  other  than 
those  presented,  M » O.T»  0.9,  1»05,  1*2,  1.6,  these  guidelines 
should  be  followed.  If  the  subject  Mach  number  is  less  than  M = •'^.7, 
use  the  value  at  M ■ O.T-  For  other  Mach  numbers  linear  interpolation 
should  be  used  between  the  Mach  nvimbers  which  are  presented. 
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7.  r'A’/' 


A 


TABLE  18.  INCREMENTAL  NORMAL  FORCE  INTERCEPT  COEFFICIENT  DUE  TO 
INTERFERENCE  - FIGURE  LOCATION  GUIDE 


MACK  NUMBER 

O«0 

INTF 

O.T 

0.9  1.05 

1.2 

1.6 

Adj.  Shoulder 
Fwd.  Cluster 

AdJ.  Shoulder 
Aft  Cluster 


Fwd.  Cluster 


Aft  Cluster 

Opposite  Shoulder 
Fwd.  Cluster 

Opposite  Shoulder 
Aft  Cluster 


Figure  Numbers 


-.7^  ■ 


>r 


. It 


PITCH! NO  nOMi;riT 


v''’, 


ii.it.i  Busic  Air.!oad 

The  basic  pitching  moment  data  were  generated  by  a tero  yaw 
pitch  excursion  oh  the  parent  aircraft.  The  data  ai'o  refercncec  axong 
tlie  store  centerline  at-; he  mid-lug  location  of  each  ejector  unit. 
Uncer  each  subsection  the  nrediction  netnod  is  separated  to  apply  "i.  c 
fuselage  center!  ine-mountec  stores  and  to  wing  pyJo.n-mountoc  sterns. 


t.t.i.i  Slone  Prediction 


The  variation  captive  store  pitcliing  moment  with  angJ-  ,>i' 
attack  when  installed  on  a .MEh  at  M-0.5  is  defined  1;,  the  follo-wi;..- 
relationships . 

FUSELAGE  CENTERLiME-MOirNTED  STORES 

MER  Stations  i,  2,  3,  i',  and  6 {’ALl-O : 

?H\ 


where: 


(”) 

\ q /a 


PRED 
.MS  1-0 


(“) 


/a. 


= r(d) 


MSI-  0 


- Fuselage  centerline  cantive  store  nitc.ning 

ri  3 

moment  variation  -/ith  angle  of  attack,  - — 

deg 

t'.'eS'-nted  as  a function  o<'  store  di-ametcr. 


wifiG-MOUNii.i. 


!T;-r  "‘-'ill  Ti' 

(=■)-.  - 


ma 


HER  -':A.  J - Fig, '.r-*  epb 

Mr,-  '?/  i - : ’.guru  607 

M-- " A a - '’j,-,;. 

M.EP  JTA  - Picg.rc  6aV 

MR.  M.A  t,  - '•ij’i.r,.  6S? 


\ ; f i \ q r. 


ilJoY.. 

i i.-i 


800 


u 


¥ 


I 


i: 


m 


and 


where : 


wheie: 


/PM\ 

\ q /a 


= ,gPj>.  / J 


m 


+ AC 


BUOY, 


a 


ni. 


MSI,  2 


BUOY 


MSI, 2 


BUOY. 


!4S1,2 


"PM 


/NF\ 

\ q /a 


Initial  pitchi-t'  moment  prediction. 


ft.' 


deg. 


■,  see  Sub- 


ISO  section  2.3.3.  Note  different  factor 

between  MSI  and  MS2. 


- Aircraft  wing  sweep  correction  I'actor  based 


on  the  sweep  angle.  A,  of  the  quarter-chord, 
cos  A 
cos  U5° 


PPA 


Total  plan  projected  area,  in.^,  see  Subsection 

2.2.2. 


m 


“^UOY 


Pitching  moment  buoyancy  based  on  local  wing 

chord,  -r^  * 
deg. 

•t-EER  STA  1 - Figure  658 


MER  STA  2 - Figure  658 


AC 


m 


a 


- Incremental  pitching  momeiit  buoyancy  correction 


BUOY 


■^LE  r 

based  on  F_,  1 , Figure  o59 


''local  “'K- 


liER  Stations  3,^,5,  and  6 (MS3-6): 


/PM\ 

\ q /a 


PRED 

MS3-6 


r (m 
CpM  U/ 


PM 

MS3 

MS2 


a *^SCALEp„  ^^m 

,g0  PM  a 

t«3,9 


MSl4,6 


(N^\ 

— ) - Initial  pitching  moment  prediction,  , , 

q /ct  clog 


ft^ 


ISC  see  Subsection  2.3.3.  K_  uo  be  used  should 

i l”L 


be  HSl  for  MS3,5  and  MS2  for  MSh,  6. 
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- Aircraft  wing  sweep  correction  factor, 


“sCALEp^ 


3 

- Pitching  moment  scale  factor,  ft  > see  Section 
IV. 


AC  - Incremental  pitching  moment  coefficient  for 

1 

the  shoulder  stations,  -r — . 

deg 

MER  STA  3 - Figure  666 
MER  STA  5 - Figure  660 
MER  STA  U - Figure  66l 
MER  STA  6 - Figure  66l 

A numerical  example  of  a similar  computational  procedure  is 
included  in  Subsection  4.2.1.!.  Note,  however,  that  the 
buoyancy  term  must  be  included  for  wing-mounted  stores  on 
MER  Stations  1 and  2. 


chlrg  Monipni,  ”iopR  ~ Bucyancy  Chordwise  Position  Correction 
' MER  Stations  1 and  2 
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Figure  660.  Pitching  Moment  Slope  - Incremental  Coefficient 
Stations  3 and  5 


1( . U . 1 . 2 Slope  Mach  Number  Correction 

To  compute  the  variation  in  pitching  moment  slope  with  angle 

(PM\ 

— between  M=0.5  and  use  the  following  equation. 


ifk  =(t).  -( 


•V 


where : 


M=x 


(--) 

\ q /a 


PRED 


PM 
q/a 
M=x 


ft 


- Increment  in  pitching  moment  slope  at  M=x, 


M=x 


- Predicted  pitching  moment  slope  at  M=0.5,  Subsection 


a 

PRED 


4.I4.I.I, 


ft 


deg 


FUSELAGE  CENTERLINE-MOUNTED  STORES 

MER  Stations  1,  2,  3,  5 and  6 (MSI-6): 


'(f). 


= K, 


SCALE. 


AC 


M=x 

MiSl-6 


PM 


m 


= f(M) 


MSI-6 


where : 


AC 

m 


a. 


K, 


SCALE 


- Incremental  pitching  moment  slope  coefficient 
as  a function  of  Mach  number,  . 

MER  STA  1 - Figure  662 
tiER  STA  2 - Figure  662 
MER  STA  3 - Figure  662 
MER  STA  U - Figure  662 
MER  STA  5 - Figure  662 
MER  STA  6 - Figure  662 

- Pitching  moment  scale  factor,  ft®,  see  Section  IV. 


'PM 


WING- MOUNTED  STORES 

/PM\ 

The  generalized  curve  of  the  variation  of  with  Mach 

number  is  given  by  Figure  2l6  in  Subsection  3. ^.1.2.  The  slope  variation 
with  Mach  number  is  approximated  by  a series  of  linear  segments. 

Each  Mach  momber  where  the  line  segments  change  slope  is  designated  a 
break  point.  The  first  break  point  is  defined  as  the  Mach  ntimber,  Mq, 


809 


where  the  value  of 


m a 
\ q /a 


deviates  from  the  subsonic  M=0.5  value.  The 


variation  of  the  Mach  break  points  is  presented  in  Figures  663,  661t , and 

665  for  MER  Stations  1-6  as  a function  of  _LOCAL^  incremental  slope 

^A2 

changes  at  each  of  the  Mach  break  points  for  each  MER  station  are 

presented  as  a function  of  various  parameters  in  Figures  666  through  6714. 

This  increment  is  defined  as  the  difference  in  pitching  moment  slope 

/PM\  ■ 

at  a Mach  break  point  and  the  M=0.5  value  of  Information  below 

defines  the  specific  figure  numbers  where  the  incremental  slope  change 
data  are  presented. 


BREAK  1 (Ml) : 


AC^  is  presented  in  the  figures  designated  below. 

^1  MER  STA  1 - Figure  666 

MER  STA  2 - Figure  666 
MER  STA  3 - Figure  667 
MER  STA  h - Figure  668 
ICR  STA  5 - Figure  667 
MER  STA  6 - Figure  668 


BREAK  2 (Mg) : 


MS  1-6 


BPEAjC  3 (M^): 


3 

MS  1-6 


is  presented  in  the  figures  designated  below. 
MER  STA  1 - Figure  669 
MER  STA  2 - Figure  669 
ICR  STA  3 - Figure  67O 
MER  STA  h - Figure  67I 
MER  STA  '5  - Figure  67O 
MER  STA  6 - Figure  671 

is  presented  in  the  figures  designated  below. 
MER  STA  1 - Figure  672 
NCR  STA  2 - Figure  672 
MER  STA  3 - Figure  673 
ICR  STA  I4  - Figure  6^k 


MER  STA  5 - Fig^I^e  6?3 
MER  STA  6 - Figure  6?U 


Knowing  the  incremented  slopes  at  each  hreak  point , the 

calculation  of  (~)  at  M=x  is  possible  for  each  MER  station.  The 

' ^ /PM  \ 

computation  is  based  on  a linear  variation  of  between  the  break 

points  where  M=x  occurs.  From  Figxires  663,  664  and  665  determine  be- 
tween which  break  point  M=x  occurs  for  the  subject  MER  station.  Designate 
these  as  M^^^^  and  M^^^  such  that  value  of 

(^)a  4n  Subsection  4. 4. 1.1.  Using  the  equation  below  ~ ^ 

can  be  computed.  M=x 

/PM\  /PM\  .r..,  ./  *"\oW  \ 


M»x 

MSl-6 


PRED 

MSl-6 


PM 
q a 
M=x 
MSl-6 


‘LOW 

MSI-6 


/dC  - AC 

\ m m 

' 0 ( 


“hi 

MSI-6 


“low  ^ 


■SCALE.. 


MSl-6 


A simileur  computational  procediire  is  included  in  Subsection 


4. 2. 1.2. 


Figure  665*  Pitching  Moment  Slope  - Mach  Number  Break  Points  for  MER 
Stations  U and  6 
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It . 1* . 1 . 3 Intercept  Prediction 

The  value  of  captive  store  pitching  moment  at  a=0  for  M=0.5 
is  computed  using  the  following  relationships. 

FUSELAGE  CENTERLINI, -MOUNTED  STORES 

MER  Stations  1,  2,  3,  1*,  5 and  6 (MSl-6): 


(?Lo 


PRED 

MSl-b 


a=0 

i . 

MSI-6 


= f(d) 


where : 


/PM\ 

^ — /q-0  ~ f'aselage  centerline  captive  store  pitching  moment 


<1 


at  a=0,  ft-*,  presented  as  a function  of  store 


diameter. 


MER  STA  1 - Figure  6?5 
MER  STA  2 - Figure  675 
MER  STA  3 - Figure  6j6 
MER  STA  It  - Figure  6?6 
MER  STA  5 - Figure  6j6 
MER  STA  6 - Figure  6t6 


WING- MOUNTED  STORES 


MER  Stations  1,  2,  3,  U,  5,  and  6 (MSI-6): 


/PM\ 

\ q /a=C 


q /a=0  ” 

PRED 
MSI-6 


+ K p (aC  + AC  ) 

\q^=0  SCALLpj^\  m^^^  / 

MSl-6 


I 

MSI-6 


INTF 

MSi-b 


where : 


- Aircraft  wing  sweep  correction  factor  based  on  the 
sweep  angle.  A,  of  the  quarter-chord, 


K, 


SCALE, 


- Pi 


P.M 


itching  moment  scale  factor,  ft’,  see  Section  IV. 


AC^  - Incremental  pitching  moment  coefficient  at  a=0  for 

^ wing-mounted  stores,  -r^  . 

deg 

MER  STA  1 - Figure  677 
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MER  STA  2 - Figure  6T7 
t-lGR  STA  3 - Figure  679 
MER  STA  U - Figure  678 

Mpn  CfPA  1;  _ rs «».».«  (^.To 

. W.V..  ^ V,  '-’  I ^ 

MER  STA  6 - Figure  678 


AC 

a=0 


INTF 


Incremental  pitching  moment  coefficient  at  a=0  due 
to  fuselage  interference  for  wing-mounted  stores 
as  a function  of  R' . 


MER  STA  1 - Figure  68O 
MER  STA  2 - Figure  680 
■■lER  STA  3 - Figure  68O 
1-ER  ETA  U - Figure  68O 
t'iER  STA  5 - Figure  680 
MER  STA  6 - Figure  68O 

A numerical  example  of  a similar  computational  procedure  is 
included  in  Subsection  ^*.2.1.3. 


A* 

0/tO 


SiiSSP 


ton 


T'.tercsp^  - Increraental  Coefficient  for  MER 


,<  • 


4.U.1.U  Intercept  Mach  Number  Correction  , 

/PM\ 

To  compute  the  variation  in  pitching  moment  intercept, 
at  a=0,  between  M=0.5  and  use  the  following  equation. 


\q/a=0  \q/a=0  \q/a=0 


M=x 


PRED 


M=x 


where : 


(PM\  3 

— Iq^-q  ~ Increment  in  pitcniag  moment  intercept  at  W»x,  ft  . 


M=x 

/PM\ 

- Predicted  pitching  moment  intercept  at  M=0.5,  Section 
PRED  !+.lt.l.3,  ftV' 

FUSELAGE  CENTERLINE-MQUMTED  STORES 

MER  Stations  l,2,3,*+,5»  and  6 (MSI -6): 


^SCALE_„  ^^m  . 
y.  PM  a=0 
M=x 

MSI-6 


msi-6 


where : 

AC^  - Incremental  pitching  moment  intercept  coefficient 
as  a function  of  Mach  ntunber. 

MER  STA  1 - Figure  68l 
MER  STA  2 - Figure  68l 
I-ER  STA  3 - Figure  68l 
MER  STA  4 - Figure-  68l 
MER  STA  5 - Figure  68l 
MER  STA  6 - Figure  68l 

^oriArc'  “ Pitching  moment  scale  factor,  ft  see  Section  IV. 
WING-MOUNTED  STORES 

Reference  is  made  to  the  discussion  in  Subsection  4. 4. 1.2  under 
WING-MOUNTED  STORES  for  an  explanation  of  the  Mach  correction  concept 
which  will  be  used  here.  The  variation  in  Mach  break  points  is  presented 
in  Figures  682,  683  , and  684  for  each  MER  station.  Information  below 
defines  the  figure  numbers  where  the  incremental  intercept  data  are 
presented. 
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BREAK  1 (M^): 


MER  Stations  1,  2,  3,  'j,  and  6 (MSl-3.5,6): 


\ q /a=0 


MSI-3,5,6 


= K AC 

^ ALE„,,  IP  „ 
PM  a=0 


MSli3,r>,6 


K^.,_  - Pitching  moment  scale  factor,  ft  ^ , see  Section  IV. 

PM 


AC  - Incremental  pitcliing  moment  intercept  coefficient 

4.  .«  W 

i at  M=M^ . 

MER  STA  1 - Figure  685 
MER  STA  2 - Figure  685 
MER  STA  3 - Figure  636 
MER  STA  5 - Figure  686 
MER  STA  6 - Figure  687 

MER  Station  (MS'i): 


a(— ) ,,  = (aC  + AC  \ 

\ q /a=0,  <.CALE.,,,  \ m * m ^ / 

i ' a=0,  a=0,  ' 


“ - 'PM 


- Pitc'vng  moraenc  scale  factor,  ft  ^ , see  Section 


Incremental  pitching  moment  intercept  coefficient 


a ',  ’ Figure  687. 


--  Y;r  r.  '.-'-r.ial  pitching  moment  intercept:  coeff^  cient, 
at  based  on . Figure  696. 

r " p A * 


where : 


where : 


^SCALE^„  ( 


MSI-3,5,6 


PM  ' “ a=0, 


+ AC  \ 
a=02  ®a=02  > 
MSI-3,5,6  INTF 

MSI-3,5,6 


SCALE. 


- Pitching  moment  scale  factor,  f t ^ , see  Section 
IV. 

- Incremental  pitching  moment  intercept  coefficient 
at  M=M2- 

MER  STA  1 - Figure  688 
MER  STA  2 - Figure  688 
f-lER  STA  3 - Figure  689 
MER  STA  5 - Figure  689 
MER  STA  6 - Figure  690 

Incremental  pitching  moment  intercept  coefficient 
at  M=Mg  due  to  fuselage  interference,  Figure  694. 


MER  Station  4 (MS4) 


\q/a-02  SCALEp„\  m^^  m m^^  j 


SCALE. 


“2  “ 2 

MS4  INTF 

MS4 


- Pitching  moment  scale  factor,  ft  ^ , see  Section 


- Incremental  pitching  moment  intercept  coefficient 
at  M=Mp,  Figure  690. 


AC^  - Incremental  pitching  moment  intercept  coefficient 

^ ^INTF  M=Mg  due  to  fuselage  interference,  Figure  694. 


mgiagaaaftfa^8iii!^ta»J!a-i^aa^^ag»a8Maal3fe^^^ 


Incremental  pitching  moment  intercept  coefficient 

I?  - ^ 


at  M=M2  based  on  , Figure  696, 

^LQCAL 


BREAK  3 (M^): 


where : 


MER  Stations  2 and  6 (MS2,6): 

a(?\  /AC  + AC  \ 

\ q /a-03  SCALEp,^  [ m^^  m^^  ) 

MS2,6  INTF 

MS2,6 


^onATt?  ” Pitching  moment  scale  factor,  ft^  , see  Section 

SCALE 

IV. 


- Incremental  pitching  moment  intercept  coefficient 


at  M=M3. 


MER  STA  2 - Figure  69 1 
MER  STA  6 - Figure  693 


where : 


AC  - Incremental  pitching  moment  intercept  coefficient 

a=0, 

3 at  M=M,  due  to  fuselage  interference,  Figure  695* 

iNTF 

MEP  Stations  1,  3,  ^ and  5 (Mijl,3,^,5) 


'(fl=c 


q /u“0 

MSI,  3, 4, 'j 


/aC  + AC 

SCALE,,,,  I m , ni  „ 

PM  ' 0=0^  0=03 

MSI,  3,!*,  5 INTF 

MSI, 3, U, 5 


+ AC 


-'lie 

Mr:i,3,u,5 


3 

Pitching  rnoment  scale  factor,  ft  , see  Section 
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AC 


m 


a=0. 


Incremental  pitching  moment  intercept  coefficient 
at  M=M^  • 

MER  STA  1 - Figure  69 1 
MER  STA  3 - Figure  692 
MER  STA  h - Figure  693 
MER  STA  5 - Figure  692 


AC 


m 


'“=03 

INTF 


Incremental  pitching  moment  intercept  coefficient 
at  M=M2  due  to  fuselage  interference , Figure  695 . 


AC 


m 


a=0 

^ i./r 
MSI, 3, 4, 5 


- Incremental  pitching  moment  intercept  coefficient 
, ^LE. 

at  M=M-  based  on  A . 

^ r\ 


'"LOCAL 

MER  STA  1 - Figure  697 
MER  STA  3 - Figure  697 
MER  STA  4 - Figure  696 
MER  STA  5 - Figure  697 

With  the  incremental  pitching  moment  intercepts  known  at  each 
break  point,  the  calculation  of  (~)  . at  M»x  is  posp-’')le  for  each 

' <1  /a-0  /pj^\ 

MER  station.  The  computation  is  based  on  a linear  variation  of  \“^/qj-o 

between  the  break  points  where  M®x  occurs.  From  Figure  682,  683  and  684 

determine  between  which  break  points  M=x  occurs  for  the  subject  MER 

station.  Designate  these  as  and  M^^^  such  that  M^q^  £ x < 

X £ M , use  the  value  of  (“L_r,  predicted  in  Subsection  4.4.1. 3.  Using 
° /PM\'  ^ 

the  equation  below  ^ — j can  be  computed. 


'a=0 

M=x 

MSl-6 


q /a*0 
FRED 
MSl-6 


(PM)  = (PM)  + ^(PM)  ) JPM) 

\ q/o»0  \q/a«0  \ qi  \M^  -M^  / Vq/ 

jjj— ODirn  m ..  ilX  LiUW 

MSI-6 


<f). 


a=0 

LOW 

msi-6 


m 


a=0 

HI 

MSI-6 


4. 2. 1.2. 


“a=0  J 
LOW 
MSI-6 

A similar  computations^  procedure  is  included  in  Subsection 
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(a)  MER  STA  4 


IIMMlHiMil 


am 


iSO  I I ! 120: 

— ^LOCAL  , 

• J ^ in* 

--  \ 


(b)  MER  STA  6 
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Figure  684.  Pitching  Moment  Intercept  - Mach  Numl'er  Break  Points  for  MER 
Stations  h and  6 


852 


ix:! 


U.U.2 


Increment  - Aircraft  Yaw 
The  captive  store  incremental  pitching  moment  due  to 
aircraft  yaw  is  obtained  as  the  difference  between  the  yawed  pitch 
polar  and  the  zero-yaw  pitch  polar  data  as  outlined  in  Section 
The  incremental  pitching  moment  slope*  intercept, 


^\q  /a*0* 


thus  obtained  are  linear  with  aircraft  yaw  angle;  therefore, 


the  incremental  slope  and  intercept  equations  are  derived  and  presented 
per  degree  of  store  yaw  angle,  The  incremental  airloads  due  to 
aircraft  yaw  are  referenced  to  the  coordinate  system  presented  in 
Subsection  2. 3. 1.2. 

To  compute  the  incremental  pitching  moment  slope, 
the  following  equation  is  used. 


where: 


^ 

a(~)  - Incremental  pitching  moment  slope  per  degree  $ 

P as  obtained  by  the  methods  presented  in  the  fol- 
lowing sections. 


6 - Store  yaw  angle,  deg.,  equal  to  for 

right  wifjg  store  installations  or 
for  left  wing  store  installations. 


The  equation  and  procedure  for  computing  the  incremental 
pitching  moment  intercept,  aircraft  yaw  is 

similar  to  the  above  presentation  for  incremental  pitching  moment 
slope. 


4.U.2.1  Slone  Prediction 

The  incremental  pitching  moment  slope  prediction  is  divided 
into  two  sections,  fuselage  centerline-mounted  stores  and  wing- 
mounted  stores.  The  technique  presented  in  this  section  covers 
the  Mach  nvimber  range  0.5  to  1.6. 
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V 


?.i 

t 
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FUSELAGE  CENTERLIKL-MOUMTED  STORES 
MER  STATIOMS  1-6  (MSI-6): 


-(“m„  h 


SCALE. 


L-e 


PM 


where: 


AC_ 


n 


a. 


- Incremental  C_,  presented  as  a function  of 

lu 

% 


Mach  number. 


deg^ 

MER  STA  1 - Figure  698 
MER  STA  2 - Figure  699 
MER  STA  3 - Figure  698 
MER  STA  U - Figure  699 
MER  STA  5 - Figure  698 
MER  STA  6 - Figure  699 


^SCALEpj^”  Defined  in  Section  IV  , ft* . 


WING-MOUirrED  STORES 


MER  STATIONS  1,3,  and  5 (MSI, 3, 5): 


(“)  = 


a 


MSI, 3, 5 


6 


% 


K, 


SCALE. 


PM 


MSI, 3. 5 


LE. 


where: 


AC  - Incremental  C per  degree  8 presented  as  a 

m m 

function  of  wing  spanwise  position  for  Mach 


numbers  0»T»  O.9,  1»05,  1.2,  and  1.6, 


deg 


Table  19- 
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K„ 


LE. 


Proportioning  factor  based  on  the  distance 
from  the  ving  leading  edge  to  the  nose  of  the 
store  on  MER  ST^ION  1 measured  in  the  ving 
plan  view  divided  by  the  local  wing  chord, 
positive.  Figure  710. 


AC 


m 


- Incremental  C per  degree  B based  on 


m 


a 


LE. 

"c" 


/C  defined  above  and  presented  as  a 

Xj£i  A 

A 


function  of  Mach  number, 


de? 


MER  STA  1 - Figure  711 
MER  SEA  3 - Figure  711 
MER  SEA  5 - Figure  711 


^SCALEj^ 


- Defined  in  Section  IV  , ft* . 


MER  STATIONS  2,U,  and  6 (MS2,U,6): 


(21)  »(ac  )k, 

'q  Zap  \ /I 


a 


SCAl-E, 


MS2,4,6 


B 


PM 


MS2,U,6 


where; 


AC  - Incremental  C per  degree  B presented  as  a 

m m 

ttg  a 

^ function  of  wing  spanwise  position  for  Mach 


numbers  0.7,  0.9',  1*05,  1.2,  and  1.6, 
Table  19. 


1 

deg^  * 


KerAT-p  - Defined, in  Section  IV,  ft  . 

SCAL.,ipj^ 


The  variation  of  AC  for  MER  STATIONS  1 - 6 is  presented 


a. 


a. 


B 


at  distinct  Mach  numbers  of  0.7,  0.9,  1.05,  1.2,' and  1.6.  Table  19 
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presented  below  is  a guide  for  locating  the  curves  for  AC  for  each 

MER  STATION  at  the  Mach  numbers  indicated  above.  For  Mach  numbers 
between  0.5  and  O.T»  the  value  at  M = 0.7  should  be  used  in  the 
computation.  For  Mach  numbers  between  0.7  and  1.6  other  than  those 
distinctly  presented,  linear  interpolation  should  be  used  between 
the  appropriate  Mach  numbers  to  obtain  the  required  value  for 
computation. 

TABLE  19.  INCREMENTAL  PITCHING  MOMENT  SLOPE  COEFFICIENT  DUE  TO 
YAW  - FIGURE  LOCATION  GUIDE 


— 

l> 



0.7 

MACH  NUMBER 

0.9  1.05 

1.2 

1.6 

Ti'gure  Numbers 

MER  STA 

1 

700 

702 

70L 

706 

708 

MER  STA 

.2 

701 

703 

705 

707 

709 

•MER  STA 

3 

700 

702 

70^4 

706 

706 

MER  .STA 

k 

701 

703 

705 

707 

709 

•MER  STA 

5 

700 

702 

10k 

706 

708 

MER  STA 

6 

701 

703 

705 

707, 

709 
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k.k.2.2  Intercept  Prediction 

The  incremental  pitching  moment  intercept  prediction  is 
divided  into  two  sections,  fuselage  centerline-mounted  stores  and 
wing-mounted  stores.  The  technique  presented  in  this  section 
covers  the  Mach  number  range  0.5  to  1.6. 

FUSELAGE  CENTERLINE-MOUNTED  STORES 

MER  STATIONS  1-6  (MSI-6): 


\q  /0t=C 


SCALE, 


msi-6 


where : 


Incremental  C presented  as  a function  of 

® -A 

“-“b 

1 

Mach  number, 

tiER  3TA  1 - Figure  712 
MER  STA  2 - Figure  713 
MER  STA  3 - Figure  712 
KER  STA  h - Figure  713 
MER  STA  5 - Figure  712 
MER  STA  6 - Figure  713 


Koaatc  “ Definea  in  Section  IV  , ft^. 

O ^ ivij  . / 

FM 


WING-MOUNTED  STORES 


MER  STATIONS  1,3,  and  5 (MSI, 3, 5): 


,/PM\ 

A q /a=0, 


MSI, 3, 5 


+ Ka  AC 


MSI, 3, 5 C 


where: 


- Incremental  C per  degree  B presented  as  a 
a=0 

function  of  wing  spanvise  position  for  Mach 
nvimbers  0.7,  0.9,  1«05,  i.2,  and  1.6, 

Table  20. 


- Proportioning  factor  based  on  tne  distance  from 
the  wing  leading  edge  to  the  nose  of  the  store  on 
MER  Station  1 measured  in  the  wing  plan  view 
divided  by  the  local  wing  chord,  positive, 

Figure  710,  Subsection  l*.l4.2.1. 


AC  - Incremental  C per  degree  8 based  on  /C 

a=0  A 

above  and  presented  as  a function  of 

Mach  r.urler, 

MEP.  STA  1 - Figure  12U 

MEP.  STA  3 - Figure  72*^ 

MER  STA  5 - Figure  721* 


SC.AI,rl 


- Defined  in  Section  IV  , ft' 


MER  SCATIOhT:  e.r.c  C (MS2,E,6): 


"\  q/^=0£ 


= (ac 


SCALE, 


MSl',4,6 


M32,l  ,6 


where: 


AC  ••  I’"C''emer.tal  C oer  degree  B presented  as  a 

r.  . m * 

a«=0g  a=0 

func-'icn  wjng  spanwise  posiuion  for  Mach  Numbers 
0.7,  0-9,  I-OS,  1.2,  and  1,6,  Table  20. 


^ " Lef'.*': 

PM 


• section  I'”  , ft' 


■».  “»  'inf 


The  variation  of  AC^  for  MER  Stations  1-6  is  presented 
®a=0^ 

distinct  Mach  numbers  of  0.7,  0.9,  1*05,  1*2,  and  1.6.  Table  20 
presented  belov  ia  a guide  for  locating  the  curves  for  AC^ 

a-Og 

for  each  MER  station  at  the  Mach  numbers  indicated  above.  For 
Mach  numbers  between  0.5  and  O-T,  the  value  at  M = 0.7  should 
be  used  in  the  computation.  For  Mach  numbers  between  0.7  and  1.6 
other  than  those  distinctly  presented,  linear  interpolation  should 
be  used  between  the  appropriate  Mach  numbers  to  obtain  the  required 
value  for  computation. 

TABLE  20  INCRENIENTAL  PITCHING  MOMENT  INTERCEPT  COEFFICIENT 
DUE  TO  YAW  - FIGURE  LOCATION  GUIDE 


AC 

“a 

MER 

STA 

1 

MER 

STA 

2 

MER 

STA 

3 

MER 

STA 

U 

MER 

STA 

5 

MER 

STA 

6 

0.7 

MACH  NUMBER 
0.9  1*05 

1.2 

1.6 

71*4 

Figure 

716 

Numbers 

718 

720 

722 

715 

717 

719 

721 

723 

71^ 

716 

718 

720 

722 

715 

717 

719 

721 

723 

11'^ 

716 

718 

720 

722 

715 

717 

719 

721 

723 

■ o faw  - Coel’l’ijienl 
•'  nr..',  1,  -nr..' 


Figure  715t  Incremental  Pitching  Moment  intercept  uue  to  law  - bpanwise 
Correction  at  M*»0.7  for  MER  Stations  2,h,  and  ■. 
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Figure  723*  Incremental  Pitching  Moment  Intercept  Due  to  Yaw  - Spanwise 
Correction  at  M=l,6  for  MER  Stations  2,14,  and  6 
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k ..'4.3 


Increment-Adjacent  Store  Interference 


Methods  to  predict  the  increment  in  captive  store  pitching 

/PM\ 

moment  variation  with  angle  of  attack , and  the  value  at 
/PM\ 

a=0,  multiple  carried  stores  are  presented  within  this 

IHTF 

section.  The  basic  prediction  * ^ ""de  as  a function  of  minimum 


store  to  store  separation  distance,  y. 


(see  Subsection  3.1.3)*  at 


di.v.;rete  Mach  numbers.  The  data  are  presented  separately  for  the 
aft  cluster  of  stores  on  MER  Stations  1,  3 and  5 and  the  forward 
cluster,  MER  Stations  2,U  and  6.  Predictions  are  also  separately 
made  for  inboard  -»■  outboard  interference,  the  interfering  store 
carried  inboard  of  the  subject  captive  store,  and  outboard  ■* 
inboard  interference,  the  interfering  store  carried  outboard  of 
the  subject  captive  store.  On  the  curves  defining  the  basic  pre- 
diction ADJ . SHOULDER  refers  to  the  MER  shoulder  store  adjacent 
to  the  interfering  store,  OPPOSITE  SHOULpER  is  the  MER  shoulder 
store  furthest  displaced  laterally  from  the  interfering  store, 
anJ  € Store  is  the  MER  centerline  store,  MER  Station  1 or  2. 


l».l».3.1  Slope  Prediction 

The  equations  governing  the  prediction  of  incremental 
pitching  moment  variation  with  angle  of  attack  are  presented  below. 

IHTSRFERING  STORES  CARRIED  INBOARD 

MER  STATIONS  1,2,3,U,5  and  6 (MSl-6)  : 

AT  A GIVEN  MACH  NUMBER: 


^(t)c 


IHTF 

MSI-6 


i / SCALE,,,, 
a PM 

INTF 

IB^OB 

MSI-6 


where: 


AC  - Incremental  pitcbiag  moment  slope  coefficient  due 

oc 

IIITF  inboara  uutboai-d  interference  as  a function 

ID-»-OB  of  see  Table  21. 

“ Pitching  m«iment  scale  factor, ft^  , see  Section 
PM 

IV. 


IliTERFERING  STORES  CMRIED  OUTBOAi^ 


MER  STATIOIIS  l,2,3,lt,5  and  C (MSl-6): 


AT  A GIVEH  MCH  lO-lBER: 


=(2>s„,  * r. 


INTF 

MSI-6 


a 
IRTF 
OB^TB 
M2i  -6 


la 


)h 


, SCALE™, 
a PM 

IHTF 

1-531,3,5 


where: 


AC  - Incrfc.':i':a',al  pj '.chi. ag  moment  slope  coefficient 

due  tc  outboard  to  inboard  interference  as  a 

J.ii  * r 

OE>^IB  functj-on  of  y, l , see  Table  21. 

XUXr  Cl6g 


A^C  - laortdnent  co  AC 

m 


for  the  aft  cluster 


cx 

ira'F 


5iITF 

as  a fiui'-ti'-r.  nose  separation. 


lUTP  "TITF  (see  vVobosct:  on  3.1.3) 
assime-i  tr  be  aegctive  when  the  interfering 
store  i-j  -i'.'t  of  ^i>r  snb.jeci.  captive  store, 

deg.’ 


.'lUa.nt  ac.*ie  lactor,  ft^  , see  Section  IV. 


".-M 
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INTERFERING  STORES  CARRIED  INBOARD  AMD  OUTBOARD 


MER  STATIONS  1,2,3,U,5  and  6 (MSl-6) 


AT  A GIVEN  MACH  NUMBER: 


where: 


INTF 

MSl-6 


^INTC  ^SLOPE 

2 2'  a a 


2 

2' 

a 

INTF 

a 

INTF 

IB>0B 

0&*^IB 

- 

MSl-6 

MSl-6 

C \ 

“a  / 

INTF 
MSI, 3, 5 

■'sCAli^ 

INTC, 


- Intercept  for  the  inhoard-outboard  interference 
combination  correction  for  pitching  moment  slope, 


deg 


, Figure  7^2. 


^SLOPEg 


- Slope  for  the  inboard-outboard  combination 

correction  for  pitching  moment  slope,  Figure  7^1* 


AC  - Previously  defined, 

m 

u 

INTF 

IB^OB 


AC  - Previously  defined, 

ra 

a 

INTF 

Ofr»-IB 


A^C  - Previously  defined, 

a 

INTF 


^SCALE 


PM 


Pitching  moment  scale  factor,  ft^,  see  Section 


IV. 
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The  above  equations  define  the  interference  increment 
calculations  at  a given  Mach  number.  For  Mach  nvimbers  other  than 
those  presented,  M = 0.7,  0.9,  1.05,  1.2,  1.6,  these  guidelines 
should  be  followed.  If  the  subject  Mach  number  is  less  than  M = 0.7, 
use  the  value  at  M = 0.?.  For  other  Mach  numbers  linear  interpolation 
should  be  used  between  the  Mach  numbers  which  are  presented. 


TABLE  21.  INCREMENTAL  PITCHING  MOMENT  SLOPE  COEFFICIENT  DUE 
TO  INTERFERENCE  - FIGURE  LOCATION  GUIDE 


^^m 

a 

INTF 

0.7 

MACH  NUMBER 
0.9  1.05 

1.2 

1.6 

Ad j . Shoulder- 
Fwd.  Cluster 

725 

Figure 

726 

Number 

727 

728 

729 

Adj.  Shoulder- 
Aft  Cluster 

725 

726 

727 

728 

729 

g Stcre- 
Fwd.  Cluster 

730 

731 

732 

733 

g Store- 
Aft  Cluster 

730 

731 

732 

733 

T3I4 

Opposite  Shoulder- 
Fwd.  Cluster 

735 

736 

737 

738 

739 

Opposite  Shoulder- 
Aft  Cluster 

735 

736 

737 

738 

739 

890 


a;  M=1.6 


OUTBOARD  INBOARD  INTERFERENCE 
— i — j~!AFT  CLUSTER  j-  JriiiiHnlii 


NO  CORRECTION 


(b)  M=1.2 


rannniHi 


c M=1.05 


d)  M=0.9 


NO  CORRECTION 


e M=O.T 


NO  CORRECTION 


STORE  NOSE  SEPARATION 


Fi'gure  7^‘0,  Incremental  Pitching  Moment  Slope  Due  to  Interference  - 

Outboard  to  Inboard  Interference  Correction  for  the  Aft  Cluster 


Figure  7^1*  Incremental  Pitching  Moment  Slope  Due  to  Interference 


for  Combination  Inboard  and  Outboard  Interference  2 


4.U.3.2 


The  equations  governing  the  prediction  of  incremental 
pitching  moment  at  a*0  are  presented  below. 

INTERFERING  STORES  CABR 

MER  STATIONS  1,2,3,H,5.  and  6 (MSI-6): 


AT  A GIVEN  MACH  NUMBER: 


where; 


INTF 

MSI-6 


INTF 

IBK)B 

MSI-6 


- Increments^,  pitching  moment  intercept  coefficient 
due  to  inboard  to  outboard  interference  as  a 
IBK)B  function  of  see  Table  22. 


K^oATtn  “ Pitching  moment  scale  factor,  ft®  , see  Section ’IV. 
PM 


MER  STATIONS  l,2,3,lt,5,  and  6 (MSl-6)! 


AT  A GIVEN  MACH  N’JMBER: 


\(—)  +t:a»c 

'\q/a-0  l^^Vo  ^ Vo 

INTF  INTF 

0&*-IB  MSI,  3, 5 

MSI-6 


SCALEr 


where: 


AC 

m 


a=0 


INTF 


Incremental  pitching  moment  intercept  coefficient 
due  to  outboard  to  inboard  interference  as 
a function  of  y^^ipp*  see  Table  22. 


A^C  - Incranent  to  AC  for  the  aft  cluster  as  a 

“a=0  Vo 

INTF  INTF 

OB->-IB 

function  of  store  nose  separation, 

(see  Subsection  3.1.3),  which  is  assumed  to  be 
negative  when  the  interfering  store  is  aft 
of  the  subject  captive  store.  Figure  758. 


Pitching  moment  scale  factor,  ft*. 


see  Section  IV. 


INTERFERING  STORES  CABRIED  INBOABD  m OUTBOABD 


MER  STATIONS  1,2, 3, I*, 5,  and  6 (MSl-6): 


AT  A GIVEN  MACH  NUMBER: 


A 


(m 

\ q /a=0 


INTF 

MSl-6 


K + 

INTC^ 


^SL0Pe|?  “a=0 
f INTF 
I&*-OB 
MSI-6 


+5^AC 

w m 


a=0 


INTF 

0&>IB 

MSl-6 


„ ) 

a=0 


INTF 
MSI, 3, 5 


''sCAlEj„ 


Where: 


K - Intercept  for  the  inboard  - outboaxd  combination 

correction  for  pitching  moment  intercept, 

Figure  7^0. 
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^SLOPE^ 


- Slope  for  the  inhoard-outhoard  combination  cor- 
rection for  pitching  moment  intercept.  Figure  759. 


Ac  - Previously  defined. 

a»0 
INTF 
IB+OB 


AC  - Previously  defined. 

Vo 

INTF 

OB^IB 


A^C 

m 


'a»0 


- Previously  defined. 


INTF’ 


'‘sOAlEj^ 


- Pitching- moment  scale  factor, 


see  Section  IV. 


The  above  equations-,  define  the-  interference  increment 
calculation  at  a given  Mach  nxanber..  For  Mach  numbers  other  than 
those  presented,.  M*0.7>  0.9,  1.05»  1.2,  1.6,  these  guidelines 
should  be  folloved.  If  the  subject  Mach  number  is  less  than  M = O.T  , 
use  the  value  at  M = 0.7*  For  other  Mach  numbers  linear  interpolation 
should  be  used,  between  the  Mach  numbers  which  are  presented. 


TABLE  22.  INCREMENTAL  PITCHING  MOMENT  INTERCEPT  COEFFICIENT  DUE 
TO  INTERFERENCE  - FIGURE  LOCATION  GUIDE 


mm 


J 

5 


j 

■Tl 


I 


I 

1 

l 


i 

5 


i i 

i i 

f I 
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^ OUTBOARD  INBOARD  :L- 


yMa- 


I - • • • 
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^INTF  " 
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Figure  Moment  Intercei^t  Due  to  Interference 

Opposite  Shoulder  at  M=0.9 
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